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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus which 
can minimize pollution on a wafer during transportation of a 
substrate to be processed such as a wafer within a closed 
type substrate to be processed (wafer cassette). 
SOLUTION: A wafer cassette 3 is divided by a wall part 12 
into a mounting region (first atmosphere) and a wafer 
transportation region (second atmosphere), the wall part 2 is 
formed therein with an opening 21, the wafer cassette 3 is 
loaded from the first atmosphere side, and the wafer is 
extracted from the wafer cassette in the second atmosphere 
side. A gap between the opening 21 and wafer cassette is 
sealed with an 0-ring 22, a sealing member 54 is disposed 
between a peripheral edge of the opening 21 at the second 
atmosphere side and a wall cover 51 to seal the atmosphere 
within the opening 21 from the first and second atmospheres, 
and an N2 gas is supplied into the opening 21 while air within 
the opening is drawn. 
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(54) »H9<!!>««i] l»l»fiO!>l»i^S 

(57) 

[»J?i¥a3 S^2tcJ:'5'>xyN;!;r-(r>/h3iO«8S® 
m (UlcOllH^) k'!7xy><^«SJS (II20»H 

T^xyN^J^-b y h3$rmi<^#HS(.fflO*^'^^«tT, S^2 
«OllH^jl*»^>'>xyNXf-b y h 3 rtcr)'>X7Nl&lX') iH 
^. Btiie^ngP2 1 t'^x>'N;*-fe-y b 3 tcOScOESiaSr 
O 'J y^^2 2 Tm±th b^iz. SPSS 2 1 tO|g2 <0# 




(2) 



•fe -y h i^Srai: ffifiaSB 1 W#fflS\i: Sr^SftKM-T 

b. imx.fzzbiimb'i-hmm2^<nwixkim 
m.^b, m^mMm^mM-i^-^-yy-^^bCit^^-^ 



1*ra¥9-306975 

wb i^hmmm(^mmmR:^-^ ^ t . s^ii^ ^ 

MgStBlOWffC. 1«iiB^2<35^iB»rt<^^tMa«J=^<k 

-y hb^m^imi-^bm.-^i^'^WLmb<2^ 
m>mmm'tiim'^jsi^imv^b>m:^7-i^3 > 

[00011 
[00021 

A»'«iW$nTV^&. ^cr)^HMcO'7xyN*-fe-y hHis 

i-i.7&-fe -y 1 0 i: , ^:<7)j!7-fe -y 1 0 tcJ^J* 
$*i;t'>x/\SXOajLnS:, OK ^T"! 2^:frL'Cm?& 
i,z&<titb(r>miiib^mx.xti*). z<r>l&m 1 

i 0 D -y ^ ^iiT -y 1 0 tcH^^itS Xoiz 

m^^tix\^i>. 

[00 031 ^.If'^x^'WN*— T^-f :7;WT^^S:<t'5ffi 
mmMHib ^:u\co^mmiib S: KB L , ^<^Wi 

xj \<mm^^% 2 <o#ffl^i: b^z^hb.% 

i<r)mss,b^2(r>mm.b^m.m suzxmi^. a 
m<nmz\±. sail 3tcjgjR?n3tfflDa5i 4tcigiio 

flHm{f8*'^>B5ia'^'x^N;^-b-y MS:^«L, Cimx 
/N;5-fey b 1 p^<n^y^f<^m2<nWSSsmfi^t>M^^-t 

i^x^jximivx\^h . 

[00041 ±^cO'!7XyN;{?-t >y M <?)il^«JilC^V'i 
T^BH-f'&i:. MSPl 3<?)^Pg5140X/N*-b y h 
iJr^bfcktfc:. f^«SIIPa514<^^»a5^^fcv^■C 
■^X7\;*-fe >y M kMS? 1 3 kcoS5.l^> HWSffl 1 5 



(3) 
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■it. ^ 1 nwmMt)^hm2<r>mwm'^f^'-r^ 9}V 

[0 0 0 5] 

;V'*tm2£0||fflStffl!lfc^LTLi;V\ -li:o*»<«^ 

«7)'^X>N;:7-fe-/ h 1 i&ffl^,^-C'>X/^CO/^•-x^ 

=5:<^-^-CL*d. ^/■.:^5lR^f'^x-'^;^<-^'^<0'^xy^ 

[00061 i^:^E^^^O'!^xy^X?■fe b<i. >^ 
l*|-C">xy\<Ofi[B-&i5-li:-&lT-5ii:*»"e%^. -^^xm;!? 
-fe y b*>it,i>xyN^]ROaiU:tf4C'>xyN<0{iiS-^i>Hi: 
$:^T^!^JS**J>-5. $^,K'>xy^;<^■fe>y b«0^±. i) 
^: .y V 1 0 t^^fr 1 1 ^JX 0 WttT h . ^J^f^:f3 
-fe-yM?rSgfl 3A>'i>K0i'ht. JiPtLV^^xyN;{f-b -y 
h 1 SrSSPl 3c7)fflagpi 4tC^fCtT*>tt&i.<^t* 
fcO, Sftl 3<^3glK^. T>xy^*-fe>y b 1 mcr>mU 
HZ'^m^t^htzib^ T>x>'N;*-fe y b 1 cO^CA^^rO 
cOl^iSIAJ*^*>-'TL* d, t^-,-C«^cO'>xyN;<r-b-y 

ix-C<S/ii6, :^;W-r yb**ffiTt=S:V^j:3'5:X^5: 
[00071 *I|BH{±, J: d^rmffifOTlC'Sr^ixA: 

(TfJ^WmW)^ 'J - yS-^JteTSrW;?- S ^ ^"^'^ 
[0008] 



iB*-fe y V L-Ctfi«ffl^<^Stt5SU^&tTd ^i^cD 

tftjaafflsix 0 EH t p c^s^se t ^orasrM± lt ^K;^ 

ftcoWihSSfc. B5fSS§i5<OB3Pgl5Sr»?&t-a<'^*^<^ 

[0009] *%Bj{±. M±a5?r , mmw&.A^-y v 

[0010] b^SSS 

[0011] ^h[z:^%mt. mis^2<nmw^m^z. 

■fe»y h fc+^»tiSt^k{iB^i3*«i1it<0ia-PtfiS|i 
[00 121 

[%v^(r)%WWm.\ ai»i*%B>B<^^St<^J^®t=^S 

m^X'hn. 02{i-?-c7)SgS2:*-fBfffl0'C'fc4. ^ 
(TMUii. SS52tiJ:0'>xy>>&-fe"yMaBMlSt:'*>2. 

S5 1 <oi?ffl^s 1 k . ^3:j^<yy^mimx'S>i>^2(r>m- 

H^S2kCE®$i^TV^I,. C:<0figS2lc;<i. 02tc 
TTTtX 0 . t^xy UfflcoMPg? 2 1 *«Jgl£$ 

jt-cij o , jKoiBpas 2 1 <ois 1 osaa^s i m<r>wm 
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[00131 Z<om2 1 a.<r>fm (f*aH-|.'>X^N;& 
S/i»<0t>OT*.S. ifc«iSa88Pa52 1^Ht^Sg|52 

¥i23m^24bm.ifi^tva5*). Nj*'x«i& 

K2 3at)f*f^2 4<0flfiSffllt-<±. ^-^Nj 
aS2 5h, X2-ifyr2 6fc*5«^$tT-tV^I.« 

[ 0 0 1 4 ] mtBgapsf 2 1 ^ss 1 «^#iB^s iffiiitt 

3 *<fiaf2 Cfl^^ifC . i^'^xyN;<7-fe -y b 3 
|±. plI;t{^I23^^S^^t-J:3^^, C«Ji.(fl 3«c<OlsS3i!!.a» 

.y h2|s:«:3 li^'>x>'s|X0aitPt'*)Sgaa»3 3^S\ 
^tc«<'!t4^cOSi!|t3 2 1 ^riiiT V^S . 
[00 1 51 M*32»i. 02lC7r:-fiofc, 
*{*c3 lcO^PgB3 3<Ortlfflt-A'9S»tf±'3l-i5lt^.il- 
TiJO, ;&-fe-yh*i*J3 1<7)(*lJB®W±^ M«s3 2<0X 
h7yN-i;^'55^®3 4*q^^$nTV^T. SHs3 2i: 
Sgfl^aS 3 4 t CO^lCtiO 'J >^3 5 ^ifStt -^jK-O-^S o 
ii;tS{*:3 2 {fijitf 2A^mt::a5X3 6 aiWfb 

0 . ^ «ii5^ 3 6a lcf*^0^ 2 
(t<?>tLfc^- 3 6 ^ff AtTHIi-i fcl^i 0 - 2 
<?D±:iffifcTSSh*^^«fl]x.tf 4*C0n -y 7 t°y 3 7*i^ai 

*-fe •■/ b*«s3 1 KMf<:3 2*^il«$ix«'i ^ 
m^$tiX\^t, ifc;&-fe/V**3 1cOBilP«|i3 3cO 

•5), 

[0016] iijie'?x/N*-fe y b 3«*-fe <y ^«aa54 

g?4l=J:0. »;?xy^;!?-b■y^3^iB5iE'?xy^^0^^t^St 

fflcoPHPa52itca-&-ri.CLai=«i*$tL. Krs^ass 

1 aco^*«Biiie'^'xyN<?)St^tffl^pa52 icosas 

2 1 ac7)SffltCO 'J V:/2 2 ^iYLXm^-rhXo tc, 
|!naiSPS82 1Cil«§ix?.. 01t'{±, fi£aLtSa52 

[0017] B5fe*-b: y h«S«S4J4. 3*W^ 
384 1 a*«Jg^$n^C^7^-i^'4 It, Xx-i^'4 1 5r 
^thrzif)<7):^T-i^^^'^2b. '>x^N;<?-k yh 
3cO«K*l6ll=a^4 4±lC^ttf>itfc>y'f KV-;U4 
3JiS:fil^, ;^x-i^'^»^4 2*«l3!e*M t«W-;U4 



[0018] mi^y^^^^-^ -y 3<7)iaffiic<±, ^T— 

'J4 l<7)m^4 1 ahS-^-rSi 0CEflS53 1 bi&^JgfiS; 
$n-Ci3 0 . -<OiaiS53 1 bK^4 1 a*<^^L-T'> 
X^N^-fe-y h 3C0X7^— >'4 l±-Ccr)fiiB^i5-li:*%t) 

[00191 |g|aSSi52c7)t>xyNfiOglt«Lffl^raPS? 
2 1 cOSf52 CO#H§^S 2fflafc(i, flRIX.{J04 t75-r J: ^ 
HtiiBiaPS52 lcOj!fflfgJ*S2ffl9Sr^^lcS<';^^J^ 
<7)Sa52ffl<7)Mfr5 l*s&tt<.ix-rv^|.. CiOM«:5 1 
ii. ||2co#H^S2(Bl<^l!?!Pa52 1<^^^SS^a3:*; 
^^tcj^fig^iiXfeO. ®l<7)iBW«llitcj;-5tgBK$ 

{4:5 1 S:#I^«15 5 a-izX y)^^$^htzit><7)mm^ 

[00201 frl^«:5 1 >>x>N*-fe y b 3^ 
(♦:3 2SriB»f Sfc«>«0lS2i0iaffl*e5 2*^^;^^^ 
■tirTlStt^^^-CfcO, i<0^2<?)gSffl#S5 2i4, =>f- 
3 6^5iii, Isl«$HJ:l.^-tftff«4t5 3Sr*U-CV^ 
I, |g2col?H§\S2W<oBaP«J2 1<0^»«a5K:»4. M 
SIJfflM(*5 lc7)^aiSg|5i:£OrBl$r^^tia<'<fcpt-^ 
i^i=5rJ[fc|g««Oi^-;i^a5« 5 4 d^iSflSt J: 0 S€$ii--C 

^'o 0 2 1 1 ig|V^-CIS2W#HMS 2tCt5JtS 
^«^ffiS-^i>-ti:W3t4^£O«W::Mt-C01 ^#{i§L^: 
*i^>iiBfl^S. |g2cO#ffl^S2C{4, W^Sr-fiM 

'>xyNt7)r6j#io{!ta-&*'-*^^fi'^:3{aa-&t>-*^ 
ii7k, BirietfSS^t^su^6^o^*®^i^ciilasi^^ ^ 

T>xy^;&-b y h 3 k +raS(-mt^ 6 k iaS^i:>-<i: 

7 k coS'c->^x/N(oS(tsb srff^: 3^1 
x'^xjsff)^\mL^ff^j:om20)^mmsBttrA 
[00221 fridtf rasttiSL^ 6{4, n^xyNwcr)+.c.' 

•y (1 3tSc) ULh^Ji-K5*-b y h^con^xyNS-tl 

cia-&*?ii:ffl<oi6g'j 1 Srfii^-cv^s. «-«au 

yy6l{4- '>xyNW<oS»lcMJE-ri.fiaic?{^-:>T«?! 

6 2i05te5SfflkOltli:, m^wStt, ^^BaieiSl^O^ 
SiSMS A i:ll2<0^SaiSf88 B L-c 

OS. 

[00 23lfflS^i>-«t«HI7«i- SStSCTitfSSt 
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[00 243 |tlfElgliO^«m«8AS.t/^2<0^««S 
fil 8 B ti, >>XM^1®@pKM Iff 5 tiC-tS L-C^KT 

efttc1«flg$ix-S.tftt-. =S.r-A8 l<^tf7^ (±T 

[0025] Mv^-CJi^«0jllil<7)J^®W#fflt'^>'^'^^ 

-y MiSg84 tc«satT . ««£E««I4 5 tc J: 0 ffff 

n?xy^^^^^t^ttffl^□^52 lwSa52 1 ac7)|aiit-0 
y>'^^2 2$-:rt-L-Cl¥ffiL, miO#ffl»S 1 tWP«P 

[0 0 26] ^fCMgS2<7)rana52lc0SS (MSPffl 

CJ:0St«5&2 4^^tTmifO. 0 7MPagSEt: 
«Et=S:3!)«<b. aK^Pa52HcN2 ;yxfit*&ffi2 3lc 

mitrmsmCS 2<0=Sf-Sf^«<«5 3c^^- 3 6*<, 
n^X^i -b -y h 3 <0M# 3 2 fOift^t 3 6a icjf A$ tlT 

UlSix. ^mc:J:'?D'y^'t;>-3 7*»'j»K^SixtB'Ji^ 
ft:3 2*«ia*»^^S. 

[0027] -e^o^ 1 <rmw^Wr>:^W&-^ 5 6 1 J; 

- A 8 1 S: '^XM;>5 -fe "/ b 3 rtCiiAS ■l^T'C -fe '/ 
^3^0 5^iCC0'>xy^WS^-^SL.•C^SV^±^ft:fiM#L.. * 

fe^»T-^8 1 Tb^asu y ^^6 1 <r^w^<nrr--i^<^ 

7^-y^•ffi<0l*^S^B^^'^^xy^W^0^»*^a«i■6 i ^ IC-!^ 

6 i<n^->m\z}^ ^m\^i^hfz>h. n^xysWiO 

[0028] c:<7)J:^t:LT';?xyN*-fe>yh3p«g<oi3 
tfci7)>>xyNW^+iaS(-mL^6l2^«L/i^, SSSffl 
iOS«t5 1 Vii. 0 '>xyNioStt«LffloPnS52 1 ^ffl 
tS. -eb-C^<^'>X^^J!'-fe ;'^3^rS^Lv^'>x.'^;*■fe 
•y h 3 -eo^JScOSl-IS 2 0#H5S, S 2 



[0 0 291 BP*>IB2<7)#H^S2-C(S, HStc^p-fJ: 
3(3. tliS^JtjKt^6VC«S$tL-CV^S'>x-'NWS:. 

««7<7)^'-yT-^/l-7 2lC^fllLT. KiEcTJi^tc; 
'^x-'NWfT) J y f-co(2I^ir<ir&tT=^ 3 . ^r*JfiLS-&*> 

;P7 2Jiffl*^^>§igaiS-»J:. ^«o^^±(ft°y$r:n-t-C^' 
-Vx- y;l.7 2±lc:':?x>'NWSrS(t«-t. 
[00301 «|V>T{a[a^*v»t««7±<0'^7XnW$r, 
mi«0^^«H«8Atc:J: •)4'^SHiSL^6lc^«t:^>r 

(|iias{tigt^6*^ibiS2<o^«t<s«8B£o^mr 

-A81t::i'9'^x'^'t^-^WB(;^i6L; CTxffCKiO 

(7)i>x>n;K- hWB^J(llAtTm<0^{«fM«:ff=5r3 . 
[ 0 0 3 1 ] J: a ^r'>xyN<7)^^a-C{±. n^x^^ 
*-fe -y b 3 *«fiS5 2<0'>xyN(;7)^{t« UfflcO^PSB 2 ^ 

ieggnsi52 niKt^>ii&fcftt^. MiPffl^*5 1 tff 

ffiv^xr*^S5 2 coUffl^S 2 t«A-ri> - i: ^^W^ 

[0032] ^fc'!'X/^*-^: •/ b 3*^H'Jsa^PSS2 1 
^«$tL/2f^ti. PPa52 1 \,Zii\^h^XJ\il^v Y 3 

#6B^si<oxT*«<SAt-Cv^S*>\ rcTjptrat^Na # 

^-x-camsix, ffiaxTtciOBT^t^i^^a^itfc^^ 

[0 0 33] ^<r>fz^. Ma5fflM*5 iSrBSv^fcfc^co 

3i:SSP2i:<O0coO';>'^^2 2tcJ:'3. ^1<05?H^ 
S 1 k^2cO#iaMS 2fc«»^t:^>-^V'2iT-'^''^^'^ 

T\ m2co#Hms2i^<07'J->')^*^*«T^4<::t*^ 

[0 0 341 i/>:^2<0#H5vS2rt5rM*;<fx»ffl^ 
i:i-SSnS^ai-fcV%Tl±, MPS52 ir^git:3!p'MS;<f 

'J ->'S(0jSvvxT«:fflV^4^: fc *«-C^ 
[00351 $ f,tc±ac7)'!7xyNco^^aTli, 
J^Hj-k -y h 3 F*i<7)^ge£7>'>xyNW$:iff +ISISt-«SL.^ 
etc^^btiSat'L, -^xyN^J-t-y bS^SrStrtt- 
^-C* t W&iZ Lf >r 3ti^> . >>x^ AWiOea-^-i^ 
f^^tXT>x^\rf-C- h WB'^co^^^^k . '>xyN;^-fe 
.yb3<?)^«f^i:^MfftT^fd::i:*'-C'#4. t*-^ 
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[00361 m-hlcfcv^T*SS6feWj^®t"«±^ 

2 4 i: {i'^-r 1 1> =^lt^ < T t J; V ^. * />:«±gi5tt{iO 

g,^;^^_y^_y;U72i:Sffi'Jy/6 1 

i 0 ^j:. «2<0#B»S 2 1 <OS?H^S 1 

iotiSEtcm^t. ig2<^^a^s2*><^.xr^a[ai 
s 2^«oxro<tA«rfi»<'^ rcoi^:^TMzmm 
[00383 «iv>-r*l6fi3wiS2<o»fico»®tt'^v^T: 

ss^iys i: ^ t:. ztit:,<miz$i±m fc UT o u 

2 2£Oj;o=5^5i14«^fflV^f^^. <?lRJfO«jy^2 2 

yN?!/-fe y h 3<^^ffii:fri«n<^E^fii«*«*^*^-c*)Si 

[00393 ai-lp'^x^^^-fe "s- h SeO^aS*^— St^:*'"* 
fcv^^wfcti. '>xyNWS:*'t^fiS^i>^t*^T^r-o-C 
.7XM*-fe -y V 3 l^tcilXitft L^J k L-C t , ^ 1 

3rtcO'>x/NW<7)S8X'){4g*^S^^-'''^'-^^- 

^l8r-A8l<ox^o-:?#pt■C'^>i^^^~ 
EA<-rn-c u * 3 cot', |ls*^^^^la^t.•«i:*«^^^s k 

[00403 :mm(mwfi±^<^^'^^^^^^^^ 

288) tc*-b.y h^gi54coag{iaS:1^ai-r&^i^<^ 

Mz. c:coeiai#S9«o«iani#^isi<o»iMiaa8A 



#tc«-:>'v>-CS^^T-i^8 1 <0X bo-:?'?:^^^ 
kTJ).&. 

[0041 3 miia-?^ ^'ori-'^'/l^^^-'Hi^ 

. wCOX b y i?' 9 23&5«'Sn-C*m^^AL-/iK«l 
^aakl-S-fc^'-tO, 0. lmm<7):t-yt:-#l!j8ESi 
I. i> co-cab 0 , *^cOJK»-C{4. -y h 
tfcS^4*5iJ'-=5r< k i. O 'J >'i!^2 2 icSlfTS^I?**^ 

mutn^ -y hwmmifi^mn&m ( "^x/N^-t -y h 

h -y ^' 9 2 c7)5feiSA^'. fiifi* ^«aSI54 cOhTB 
J: ^ tcffiS^tiS. CKO i 3 Ki-r 2. k^ ^ 
9 2fi0eS*^'^*^S^"!^^ hStBgi54CO(2a*^ 

it. ^ttT-i^8 1OXba-:?oi0'^^x/N*-fe-yV 

[0 04 2 3 fi?'R«H7 (a) t^Tjrfidt. O'jy^^ 
2 20aitLft*VhS < . i^X^s^-fe -y h 3 

^®r-i^8 1 C0'>xy^*•fe•y V 3^ 
<oaA80liS:«<-tS. (b) kZT^.'tiioi.z, 

O U y^^2 20iSnf^A^':^t < . "^^'^^^ •yY3<rm 

(4 5^®T - A 8 1 (Ty^XJsti't -y h S-^^OjiAHsfK^ 
^0 04 3 3 ^c^J: 0 liiL-OxyN^-b-y b 3mm. 

w,zm\^x. i^gtr-A8ico3»AiiSst*MiiBiL. 

^NW<OStt]R0«ta^*fl1filWf « O U 2 2C0j«X 
ft3!)5S=5r-^-Ct>, ^ajT-i^Sli^O-^x^Wcoaaii 
StcHtk^'i)^^*^-. '>x>'NWco4"C«tfOffia»4-'^^*> 
0> i^mr-J^S 1 tcj:&'>x>sWco»il<o«K*^.ti< 

Vo 0 44 3 W±t^*3»'^-C*«6<^?^®'^^**- Wi-tftft 
hn^Z CTtJf;&^r-yb«Blia54cO^-;l'4 3CCl5>l;c{f 

[00453 

fiS^ 1 cr)#H»kS![«^«'^^«*^^T=5ri5fLS»2 
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[0046] iiXtf . hWm.^<7ym 

•twmmxhh, 

[115] 2t:f|Bjco||McO}^®t-^S^^S<0#ffli£:tJi 
BB^i.¥ffil2TJ>l.. 

[He ] 3|s:||H8<Offi<0|lffi<!0}g®t:^S»«ilBSr:ri^ 



[07] 3ts:|fi|BBcOfl!li7)^«?)J^®t-^'6^«^ScOf^ffl 

[??#<oiJiBBi 

2 MSB2 

22. 35 OUy^' 

3 1 i]^'/V^W 

3 2 S«s 
36 ^- 

4 ii-^-vVWM.^ 
4 3 ;<f-fHV'-;W 

4 5 ^wm 

5 1 MSPfflMf* 
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